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The aim of this new technic in our hospital is to describe this method of treatment for 
displaced articular fractures of the calcaneus, which offered the following advantages: (a) 
the creation of a working channel that provides also a significant bone autograft, (b) the 
intrafocal reduction of the displaced articular surface, (c) the insertion of a locking nail that 
maintains the reduced articular surface at the right height, (d) the possibility to switch from 
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an ORIF to a reconstruction arthrodesis with the same approach and instrumentation in 
case of severely damaged posterior facet. 
 






The calcaneus is the most frequently injured tarsal bone, with calcaneal fractures meaning 
that 60% of the fractures affect the foot and about 1% to 2% of all fractures. 75% of 
calcaneal fractures have an intra- articular component. Many intra-articular fractures have 
important long-term consequences for patients. The treatment of displaced intra- articular 
calcaneal fractures is still a matter of debate. There are a lot of opinions on the management 
of these fractures, and there have been controversies regarding the methods of treatment. 
20 years ago, surgery was considered inappropriate for these fractures, and conservative 
treatment techniques were preferred. However, patients and surgeons remained dissatisfied 
with the results, and some authors have promoted surgical intervention during the last 20 
years. In the past, conservative treatment was advocated following the complications of 
surgery and the improved results with non-operative treatment. Starting from about 20 years 
ago, the unsatisfactory functional results after conservative treatment and routine computed 
tomography resulted in a reappraisal of the surgical approach. This change reflected the 
continuous dissatisfaction with the outcome of conservative treatment for these fractures, 
and the improvements in the surgical technique were accompanied by a reduction in 
complication rates. The recovery period is frequently prolonged, and a return to the pre-
injury level of activity may not be reached due to pain, loss of motion, and the need for 
specialized footwear. However, clinical evidence supporting operative treatment for selected 
patient groups is limited, whereas long-term complications and adverse outcomes are still 
frequently documented. One of the adverse effects of the operative treatment is the 
damage to the soft tissues, such as flap necrosis with subsequent wound complications 
and sural nerve injury. To avoid these soft- tissue complications, several minimally invasive 
procedures have been introduced. The aim of this study was to assess the clinical, 
radiographic, and functional outcomes of patients, in whom dis- placed intra-articular 
calcaneal fractures were treated with a minimally invasive fixation with Calcanail system. 
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Material and method 
The investigations that we were obliged to use for the patients who were included in our study 
were the following: 
X-rays  -Represents the most common and widely available diagnostic imaging 
technique that creates images of dense structures, like bone, so, they are particularly useful 
in showing fractures. 
 
                    
              Figure 1: X- Ray lateral position                             Figure 2: X-ray axial position of the calcaneus fracture 
 
Computed tomography (CT) scan-After reviewing the X-rays, the surgeon should 
recommend a CT scan of the foot. This imaging tool combines X-rays with computer 
technology to produce a more detailed, cross-sectional image of the calcaneal body. It can 
provide the surgeon with valuable information about the severity of the fracture. Studying 
CT scans helps in planning the treatment. 
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      Figure 3: CT Scan                                                                        Figure 4: CT 3D Scan 
 
A comprehensive physical examination must be undertaken for each patient. One should 
exercise care to avoid over- looking additional injuries of the musculoskeletal system. Some 
patients with a fracture of the calcaneus have a concomitant spinal injury. 
A full history, including documentation of preexisting medical conditions such as diabetes or 
vascular disease, should not be unnecessarily delayed. The poor vascularisation of the back 
foot is also well known. The knowledge of the relevant anatomy is important, this way 
having a clear and comprehensive image of the injury. Thorough imaging allows a careful 
determination of the surgical approach and the planning of a staged procedure, if necessary. 
 
 
Calcaneus fractures are still a delicate point regarding the indication for osteosynthesis. 
Knowing the skin’s poor vascularisation of the back foot, the purpose of this study is to 
present the benefits of proper surgical options between an open and invasive osteosynthesis 
with anatomical reduction and internal fixation or minimally invasive approach with 
Calcanail system preserving the quality of the soft parts. 
Calcanail system (Minimally -invasive technique: closed reconstruction of foot anatomy 
using a nail and cannulated screws;) 
Through-the-heel approach should be used, using a hollow reamer to tunnel into the 
calcaneus. When used with a subtalar distractor, this method provides direct intrafocal access 
to the articular fragments. 
This technique makes it possible to correct calcaneal tuberosity displacements and obtain 
good reduction of the joint for intra-articular fractures that are composed of large fragments, 
or to perform arthrodesis right away in cases of more complex intra-articular fractures. 
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This system have advantages like: 
• Innovative reduction technique that reduces surgical trauma and the risk of 
complications; 
• Large bone plug removed when work chamber is created which is available for use as 
autograft; 
• Intrafocal reduction of displaced intra-articular fragments is easier when using 
a Caspar-type subtalar dis- tractor; 
• Placement of locking nail under joint surface that is held at the correct height; 
• Placement of bone graft into implant windows helps with bone union. 
 
Cases 
After soft tissue swelling had decreased, surgery was performed. Patients were usually 
placed in a lateral position,  but a prone position was also used, especially in cases of 
bilateral fractures. The surgical technique was detailed in a previous publication [14]. 
Briefly, the technique is based on reduction of the depressed articular surface via a channel a 
created through the tuberosity. By lowering the tuberosity, the talocalcaneal distractor 
facilitates reduction of the depressed articular surface and automatically corrects tuberosity 
varus. Once reduction is achieved, an intramedullary nail is introduced through the same 
channel and locked with two screws. The fracture nail is available in three lengths: 45, 50 
and 55 mm; and one diameter: 10 mm. The fusion nail is available in three lengths: 75, 80 
and 85 mm; and one diameter: 12 mm. 
Our patients were: 3 females and 2 males with age 27-46 years. 
Trauma resulted from a simple fall from a variable height , a fall on the stairs , fall from a 
scaffold or ladder. Among the fractures were type IA, 11 type IB, 27 type IIA and 19 type 
IIB; Mean preoperative Böhler angle was 6.7° (range −20° to +40°) when mean 
contralateral was 31°. Most patients were operated in a lateral position. A tourniquet was 
routinely used; procedure time was <1 h in all cases. Most fractures were treated with 
reduction and fixation with a locking fracture nail. ( Fig. 5, Fig. 6, Fig. 7) 
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                                         Figure 7 
 
Summation 
The use of Calcanail intramedullary nailing in the treatment of displaced intra-articular 
fractures is a minimally in sive procedure associated with a low risk of complications. 
The innovative posterior approach allows for the intrafocal reduction of an articular surface 
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